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Fox: Safety Stock: Key to Effective Inventory Management

Inventory control is a perpetual problem to manage
ment. Yet in many cases the trouble lies in inade
quate distinction between replenishment stock and
safety stock, with the latter used as replenishment —

SAFETY STOCK: KEY TO

EFFECTIVE INVENTORY MANAGEMENT
by Matthew C. Fox
Lybrand, Ross Bros. & Montgomery

source of consternation,
confusion, and complaints in
the executive suite, inventory has
few peers. Many of the problems
attributed to inventory are peculiar
to the companies that have
 them.
There is, however, a persistent
complaint that crosses enough
company boundaries to be con
sidered universal, namely: Why
does inventory investment seem to
increase at the same time that cus
tomer service drops?
The culprit is safety stock, or,
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more precisely, the people who cor
rupt its purpose and thereby gen
erate the paradox that confounds
management.
The main purposes of inventory
are to provide a reservoir for ser
vice to the customer and to act as a
buffer between sales demand and
production. Inventory, then, can be
considered in two segments: a
working inventory that is large
enough to cover usage during
planned replenishment cycles (lead
time) and a safety stock to ac

count for the fluctuations in de
mand.
Accordion effect

When safety stock is used to
cover mistakes in taking replenish
ment action rather than as a means
of accommodating sales fluctua
tions, an adverse accordion effect
reaches back into the production
lines. The problem is born when a
late replenishment shipment to a
branch causes a stockout. Antici-
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Errors in lead time, which could be corrected by earlier placement of orders . . .
pating a delay on his next order,
the branch manager, to protect
himself, increases the amount of
the next replenishment order.
When it comes in, the branch will
have more safety stock than it
needs. The increased load on the
plant eventually causes a late de
livery at another branch.
Within a relatively short period
the branches are operating at two
levels of service. When deliveries
do arrive on time, the branches
are overstocked, but as much as 25
per cent of the time they are in an
out-of-stock condition.
This
phenomenon
can
be
graphed by plotting the number
of orders received against the size
of each order, using a normal dis
tribution curve. Two characteristics
can be used to describe the result
ant curve: the standard deviation
and the mode. The standard devi
ation, a statistical measure of the
variability of demand, is deter
mined by measuring the errors or
fluctuations in demand. The mode
is the most frequently placed order
quantity. If the most frequently or

dered quantity is 100 pounds and
the standard deviation is 15
pounds, the resulting graph is as
shown in Exhibit 1 below.
Example

If we stock 100 pounds, our
service level is 50 per cent. That is,
we can satisfy every order to 100
pounds or less and no order for
greater than 100 pounds. If we
now stock an additional 15 pounds
as safety stock against larger or
ders, we can satisfy all demands
below 115 pounds; our service level
is 84 per cent (the probability that
an order will be less than 1 stan
dard deviation more than our most
frequent order). If we add another
15 pounds, stocking 130 pounds in
inventory, we raise our service
level to 97.7 per cent. Carrying
145 pounds increases the service
level to 99.8 per cent.
If we want to achieve a uniform
service level of approximately 85
per cent, all branches would nor
mally carry 115 pounds. If the
plant were to miss a shipment to

one branch and the branch ran out
of stock, the natural reaction
the branch manager might be to
order more because “... 115 pounds
is not enough.” Thus, if normal re
plenishment occurred every month
and in this case delivery was a
week late, the branch manager
might well request an additional
30 pounds (to cover the extra lead
time).
The next shipment, then, would
not be 115 but rather 145 pounds.
If it arrived on time, the service
level at Branch
would be 99.8
per cent. But if the plant delayed
shipment to Branch B to satisfy the
extra 30 pounds ordered at Branch
A, the service level at Branch B
would drop. The extra 30 pounds,
then, would add only 16 per cent
service to Branch A while dropping
service at the second branch to
zero for one week. At Branch the
difference between 130 and 145
pounds would increase the service
level from 97.7 per cent to 99.8
per cent. At B those same 15 pounds
would have increased service from
50 per cent to 84 per cent.

EXHIBIT I

Inventory and Service Levels
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. . . are distorted into larger requisition quantities. Result: excessive safety stock

Safety Stock or Minimum Quantity-1½ month’s average-75 units
Demand Stability and Safety Stock

EXHIBIT 2

What we have seen here is a re
flection of what one normally finds
in the
Errors in lead time, to
which the response should have
been earlier placement of orders,
are distorted into larger requisition

quantities, resulting in excessive
safety stock.

High-volume items worst problem
This condition is particularly
prevalent with high-volume, fast
moving items that need constant
replenishment action. Low-volume
items are less prone to this prob
lem. Normally produced in quan
tities that represent many months’
supply because of the economics
of manufacturing, excess reserves
of low-volume items are normally
justified by the requirements for
minimum production quantities.
Late delivery is not usually a prob
lem, and stockouts, while trouble
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some, do not disrupt customer ser
vice to anything like the same ex
tent as do stockouts in high-volume
products.

Demand fluctuations
One indication of the problem
of lead time/safety stock distor
tions is that it is normal to hear
safety stock spoken of in terms
“weeks of coverage.” It should be
evident, however, that for an item
whose rate of sales shows little or
no fluctuation, the reserve for fluc
tuation in demand should be close
to zero. Defining safety stock in
“weeks” is a fallacy because there
is no relationship between it and
size of demand; the variable is
stability of demand. In some cases
“one day’s” coverage is too much;
in other cases “one month’s” cover
age is insufficient.
In Exhibit 2 on this page both

items have a monthly demand av
erage of 50 units. Product exhib
its a relatively stable pattern, and a
safety stock of 10 units should be
more than sufficient to cover fluc
tuations in demand. Product B,
however, displays an erratic pat
tern, and the safety stock level here
would have to be 45 units. Obvi
ously, “one week’s” coverage (apMATTHEW C. FOX is a
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proximately 12 units) would be
widens, affecting more items and
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adequate
for Product
A and
butControls,
ex
more branch locations, the inven
tremely short for Product B.
tory loses its ability to act as a
When an inventory contains
buffer to production. More and
hundreds or thousands of items, it
more items are back-ordered, and
is usually not possible to distin
“hot lists” begin to appear in the
guish between those products that
shop. Once this happens, manufac
resemble Product A and those that
turing management is no longer
resemble Product B. Normally,
able to produce economically. Pro
there is a general “feel” for the in
duction schedules begin to swing
ventory: It is either adequate or it
wildly, further perpetuating in
is not. The tendency, therefore, is
ventory imbalances.
to apply a “number of weeks” cov
The great danger at this point
erage rule across the board.
is that the problems caused in pro
The result is that all items, the
duction may appear more critical
Product A’s and Product B’s alike,
than the accompanying low sales
have high safety stock levels. As
service or high inventory levels.
the safety stock levels are pressured
(This is especially likely in indus
upward to reach the upper limits
tries with high set-up and overtime
of the erratic item demand pat
premium costs). Then, measures
As the swing between
terns, the amount of dollars in
are taken to change production
vested
in
inventory
becomes
ex
scheduling
and control rather than
stockout and overstock
cessive. There is then a correspond
to correct the primary problem of
widens, affecting more items
ing downward pressure on the part
inventory control.
of financial management to restrict
and more branch locations,
further inventory investment.
Savings potential
The general result then is that
the inventory loses its ability
The misunderstanding and con
inventory levels for relatively sta
to act as a buffer to
sequent mismanagement of safety
ble items, although low in terms
of coverage, are greatly in excess
stock also accounts for the fact that
production. More and
of that which is required. Yet this
safety stock—not obsolete stock—
usually presents the greatest oppor
excess in most cases goes unno
more items are back-ordered
tunity for inventory savings. When
ticed because these items normally
and “hot lists” begin to
management learns of excess in
have a high inventory turnover.
ventory, it usually assumes erro
If one of these items has a sup
appear in the shop. Once
neously that the excess consists of
ply adequate for six weeks when
obsolete or surplus stock. In a typi
only four weeks’ reserve is neces
this happens, manufacturing
cal situation an inventory was re
sary, the inventory for this item is
management is no longer
duced by more than $2 million.
some 33 per cent excessive. Corres
Only $400,000 was obsolete stock,
pondingly, the item that has ten
able to produce economically.
and in this case less than 10 per
weeks’ supply but needs eleven is
cent of the inventory was in excess
10 per cent short. Thus it is that
of 3 months’ supply. The savings
despite climbing inventories, back
came from adjusting safety stock
orders do not decrease. Pressure by
levels to conform with forecasted
the sales force can legitimately ex
fluctuations in demand.
ist side by side with opposite pres
The problems cited are common
sure from the financial group.
place. They demonstrate that de
spite the generally advanced state
Effect on production
of inventory management in in
dustry, the function of safety stock
The inventory imbalance will
is not fully understood. The rami
often cause severe problems in the
fications of mismanagement of
plant before any corrective steps
are taken in the inventory man
safety stock are so pervasive that,
as a rule of thumb, management is
agement area. As was noted, field
well advised to check safety stock
inventory levels vary between ex
policies and usage when problems
cessively high service levels and
crop up in seemingly unrelated
no service at
As the swing be
operations.
tween stockout and overstock
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